PATENT SPECIFICATION ou 


1 598 204 


o 

8 


(21) Application No. 2873/78 (22) Filed 24 Jan. 1978 (19) 
(31) Convention Application No. 767 642 (32) Filed 7 Feb. 1977 in 
(33) United States of America (US) 
(44) Complete Specification published 16 Sept. 1981 

(51) INT. CL.*B21D 41/02 

(52) Index at acceptance 

B3Q 1G IP IT 2A12 2AX9 2C2 2G 
F2G 24E1 



(54) TUBE FLARING TOOL 


(71) We, Gould Inc., a corporation 
organized and existing under the laws of 
the State of Delaware, United States of 
America, of 10 Gould Center, Rolling 
5 Meadows, Illinois 60008, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
10 in and by the following statement: — 

This invention relates to manually operable 
flaring tools and in particular to flaring 
tools for providing double flares. 

In one conventional form of flaring tool, a 
15 flaring cone is urged into the distal end of 
the tube so as to flare the distal end frusto- 
conically outwardly. The flaring operation is 
controlled so as to arrange the flared end 
accurately to conform to the seating surface 
20 of the fitting to which the flared tube is to 
be connected. 

In certain applications, it is desirable to 
fold over the flare so as to provide double 
thick walls. Illustrations of such doule flaring 
25 tools are illustrated in U.S. Letters Patent 
2,370,089, 2,553,813, and RE. 24,325, each of 
which patents is owned by us. 

Other patents owned by us illustrating 
other forms of flaring tool structures are 
30 those of Kowal et al U.S. Letters Patent 
3,576,335, Strybel 3,849,881, and Strybel 
3,913,364. 

According to the invention there is pro- 
vided a manually operable flaring tool for 

35 forming a partial double flare in the end of a 
deformable tube by controlled deformation 
thereof, said tool comprising means for 
closely holding the tube so as to present an 
end portion thereof within an oversized 

40 cylindrical recess and coaxially of said recess 
so as to be available for deformation, and a 
flaring head adapted and arranged for being 
forced into said recess against the tube and 
thus presented in a direction axially thereof for 

45 deforming the tube end into said partial 
double flare, the recess having a surface for 
closing the recess at its innermost end 
around a tube held by the holding means 
which surface is inclined from the cylindrical 


wall of the recess inwardly relative to the 50 
tube axis and forwardly with respect to the 
forward direction of movement of the flaring 
head for deforming the tube end, and the 
flaring head having a pilot portion pro- 
jecting axially therefrom to be closely 55 
received in the tube end portion, having an 
annular and generally frusto-conical stop 
surface at the base of said pilot projection 
which stop surface is inclined outwardly 
relative to the tube axis and rearwardly 60 
relative to said forward direction and has a 
width of the order of the wall thickness of 
the tube to be flared, and having an annular 
and generally frusto-conical flaring surface 
extending from the radially outermost part 65 
of said stop surface and inclined generally 
transversely thereto outwardly relative to 
the tube axis and fowardly with respect 
to said forward direction, tie arrangement 
being such that, in operation, as the holding 70 
means and the flaring head are forced together 
the tube end, supported internally by the pilot 
projection, buckles outwardly within an 
enclosure defined by the recess in the holding 
means and by the said inclined surfaces of 75 
the flaring head and whereof the axial extent 
reduces as the holding means and the flaring 
head are forced together until such a time as 
the tube end portion extends along the 
inclined inner end closure surface of the 80 
recess and the by now adjacent flaring surface 
and terminates with its end butted against 
said stop surface. " 

The flaring tool of the present invention 
thus enables a partial double flare to be 85 
formed in the end of a deforamable tube, 
and this partial double flare may be completed 
by means of appropriate fitting elements as 
an incident of making up of the tube end 
fitting. The angular arangement of the 90 
flaring surface of the flaring head and the 
inner end closure surface of the recess will 
be accurately preselected to provide a pre- 
selected partially buckled tube end adapted 
to make an accurate fit in whatever tube fitting 95 
means is to be used for completion of the 
tube flare, and similarly the diameter of the 
outer cylindrical surface of the support 
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recess will be accurately preselected to control 
the outer diameter of the partial flare. By 
this means the completion of the double 
flare can be assured to be accurately effected. 
5 Hie flaring tool, in one exemplary embodi- 
ment comprises a U-shaped body defining 
spaced apart legs and an intermediate bight 
portion. Fixed means are provided on one 
of the legs to define one half portion of a 

10 tube.clamp for closely holding the tube end 
to be flared, and a clamp block is movably 
positioned in the space between the legs 
and defines the other half portion of the tube 
clamp. Means are provided for forcibly 

15 urging the clamp block toward the one leg 
so as effectively to clamp a tube end between 
the clamp block and the one leg in the 
half tube clamp portion thereof. A further 
limb of the body carries the flaring head at the 

20 end of a ram which is screw-threadedty 
mounted to enable the flaring head to be 
forced against a tube end held in the tube 
clamp. In an alternative structure, the ram is 
discarded and the flaring head is carried by a 

25 percussion punch. As will be seen, the tool 
structure of the present invention can be 
extremely simple and economical of con- 
struction. 

The invention will now be described by 

30 way of example with reference to the accom- 
panying drawings, wherein: 

Figure 1 is a perspective view with portions 
broken away illustrating one embodiment 
of a manually operable tube flaring tool 

35 embodying the invention; 

Figure 2 is a fragmentary enlarged dia- 
metric section illustrating a first step in the 
forming of the partial double flare in the tube 
end by the flaring tool; 

40 Figure 3 is a fragmentary section illustrat- 
ing the arrangement of the tube end and 
tool as upon completion of the forming of 
the partial double flare thereby; 
Figure 4 is a fragmentary view partially in 

45 section illustrating the disposition of the 
tube end with the partial- double flare formed 
therein mounted within a partially made-up 
fitting; 

Figure 5 is a fragmentary view similar 
50 to Figure 4 but illustrating the arrangement 
of the fitting and tube end upon completion 
of the make-up of the fitting wherein the 
final double flare of the tube end is effected 
as an incident of the make-up of the fitting; 
55 Figure 6 is a side elevation of a percussion 
punch carrying at one end a flaring head as in 
the embodiment of Figure 1 ; and 

Figure 7 is a fragmentary section illu- 
strating a modified form of tube end clamp 
60 for use in the tube flaring tool of the inven- 
tion. 

In the exemplary embodiment of the inven- 
tion as disclosed in Figures 1 — 3 of the 
drawings, a tube flaring tool generally design- 
65 ated 10 is shown to comprise a U-shaped 


body 11 having a first leg 12, an opposite 
second leg 13, and a bight portion 14. Leg 
13 is provided with a tuned end 15 having 
a screw threaded bore 16 through which is 
threaded a screw threaded rod 17 carrying 70 
at its lower end a flaring head 18. Threading 
of the rod may be effected by a conventional 
handle 19 provided at the outer end of the 
rod. 

A clamp block 20 is movably disposed in 75 
the space between legs 12 and 13 of body 11. 
A tube clamp generally designated 21 is 
provided for holding the end 22 of a tube T 
coaxially of the flaring head 18 and rod 17. 
In the illustrated embodiment, the tube clamp 80 
includes a half clamp portion 23 carried on 
the leg 12 and a half clamp portion 24 carried 
on the block 20. Flaring head 18 cooperates 
with the clamp portions 23 and 24 in the 
flaring operation to define in the tube end 22 85 
a preselected partial double flare generally 
designated 25, as shown in Figure 3. 

As shown in Figure 4, the tube end 22, with 
partial double flare 25 formed therein, may 
be installed in the body 26 and nut member 90 
27 of a conventional compression fitting so 
that upon completion of make-up of the 
fitting, as shown in Figure 5, the partial 
double flare 25 is converted into a completed 
double flare generally designated 28 providing 95 
improved positive sealing connection of the 
tube end 22 to the fitting. More specifically, 
as shown in Figure 5 of the drawing, the nut 
27 includes a surface 29 and the body 26 
includes a surface 30 between which the double 1 00 
wall flare is clamped in the made-up arrange- 
ment of the fitting. The partial flare 25 is 
suitably arranged so as to permit facilitated 
completion of the formation of the double 
flare 28 as an incident of the make-up of the 105 
fitting. 

Referring now more specifically to Figures 
2 and 3 of the drawing, flaring head 18 
includes a base portion 31 defining a lower 
surface generally designated 32 including 110 
a planar distal portion 33 and a circumfer- 
ential frustoconical portion 34. 

The head further is provided with a de- 
pending flaring portion 35 projecting axially 
from base portion 31 and formed as shown 115 
most clearly in Figures 2 and 3 with an annular 
flaring surface 36 and, extending transversely 
thereto, an annular stop surface 36 1 of a 
width approximating to the thickness of a 
tube to be flared. A pilot portion 37 adapted 120 
to be received closely within the bore 38 
of the tube end 22 projects axially from the 
end of the flaring head 18. 

As further shown in Figure 2, the flaring 
portion 35 is right circularly cylindrical in the 125 
illustrated embodiment, and is received 
during the pertial double flare forming 
operation in a recess generally designated 39 
in tube clamp 21, the recess 39 being over- 
sized as compared to the tube diameter for 130 
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accommodating the buckling of the tube wall 
which occurs as the partial double flare is 
formed. 

More specifically, the recess 39 includes 
5 an outer right circularly cylindrical portion 
40 for receiving the complementary shaped 
flaring portion 35 of the flaring head. In- 
wardly of portion 40, the recess is closed 
around the tube end 22 by a surface 41 which, 

10 as shown, is substantially perpendicular 
to the flaring surface 36. A cylindrical por- 
tion 42 has a diameter preselected to provide 
clamping of the tube end 22 when the half 
clamp portions 23 and 24 are brought to- 

15 gether forcibly about the tube end 22. 

As further shown in Figure 2, recess 39 
includes an outer enlarged portion 43 defined 
by a planar surface 44 into which recess por- 
tion 40 outwardly opens, a frustoconical 

20 outwardly widening portion 45, and an outer- 
most right circularly cylindrical portion 46. 
The diameter of portion 46 is slightly greater 
than the outer diameter of base portion 31 of 
flaring head 18 so as to permit the base 

25 portion to move downwardly therethrough. 
Downward, or inward, movement of the 
flaring head is limited by the abutment 
of head surface 33 with clamp surface 44, 
and head surface 34 with clamp surface 45 

30 at the end of the forming operation, as 
shown in Figure 3. 

More specifically, as the flaring head 18 
is moved downwardly into recess 39 during 
the forming of the partial double flare 25, 

35 the distal end 47 of the tube end 22 is cap- 
tured at the juncture of the flaring surface 
36 and the stop surface 36 1 of the flaring head. 
The downward movement of the flaring head 
thereafter causes the tube end to buckle 

40 outwardly within an axially reducing en- 
closure defined by the recess 39 and by the 
flaring surface 36 until, at the position of 
maximum insertion of the flaring head into 
the recess 39, the tube end is buckled to form 

45 tube wall portions 48 and 49 and the distal 
end 47 of the tube end 22 abuts stop surface 
36 1 . The outer diameter of the buckled 
partial flare 25 is controlled by the abutment 
of the folded midportion 50 of the partial 

50 flare 25 with the right circularly cylindrical 
surface 40 of recess 39. The angularity of 
portion 48 is controlled by the abutment 
thereof with surface 41 of recess 39 and the 
angularity of the outer partial double flare 

55 portion 49 is controlled by the outer diameter 
of the pilot portion 37 at the juncture thereof 
with flaring head surface 36. 

More specifically, in the illustrated embodi- 
ment, the recess end closure surface 41 

60 extends outwardly relative to the tube axis 
at an angle of approximately 45° and rear- 
wardly relative to the forward direction of 
movement of the flaring head during the 
flaring operation. The flaring surface 36 

65 extends at an angle of approximately 60° 


outwardly relative to the tube axis and for- 
wardly relative to the movement of the 
flaring head. 

As further shown in Figure 2, the pilot 
portion 37 may have a slight inwardly 70 
narrowing taper to facilitate insertion thereof 
into the tube end. 

As shown in Figure 5, the outer portion 
51 of the completed double flare has a length 
such that the distal portion 47 of the tube 75' 
end has an innermost diameter approxi- 
mately equal to that of the normal inner 
diameter of the tube bore. The provision 
of the outer portion 51 to have such length 
is obtained by suitably sizing the diameter of 80 : 
recess portion 40 in coordination with the 
presented angularity of surface 36 and surface 
41. 

The angularity of surfaces 36 and 41 is 
further preselected so as to permit facilitated 85 
deformation of the tube end by buckling 
by means of the manual threading operation 
in the manually operable tool. Thus, the 
angularity of these surfaces is preselected 
to permit facilitated controlled buckling 90 
of the tube end by manually applied forces. 
Additionally, the angularity of these surfaces 
is preselected to permit facilitated completion 
of the double flare formation by the fitting 
elements while yet providing a sufficiently 95 
partially formed double flare to assure the 
final disposition of the flare portions in the 
configuration shown in Figure 5. 

Not only does the recess surface 40 provide 
a positive control on the outer diameter on 100 
the partial double flare and coordinated 
control with the surfaces 36 and 41 of the 
angularity of the partially completed double 
flare 25, but also the abutment of the partial 
flare portion 50 therewith effectively main- 105 
tains desired concentricity of the flared end 
relative to the axis of the tube end. 

As will be obvious to those skilled in the 
art, different kinds of force applying means 
other than the threaded carrier rod 17 110 
shown in Figure 1 can be used. For example 
partial double flare formation may similarly 
be effected by means of a punchtype force 
applying means, such as punch 52, as shown 
in Figure 6. The punch may be provided with 115 
a flaring head portion 53 generally similar to 
flaring head portion 18 of tool 10, and may 
cooperate with a clamping means similar 
to the clamping means of tool 10 to provide 
the desired partial double flare 25 for comple- 120 
tion in the fitting illustrated in Figures 4 and 
5. 

The invention further comprehends the 
provision of the clamping means as a means 
for selectively providing the above discussed 125 
partial double flare, or a conventional single 
flare by simple reversal of the clamping 
means. Thus, referring more specifically 
to Figure 7, the one half clamp half 54 and 
one half clamp half 55 are provided at the 130 
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lower end of the clamping portion 42a with 
a frustoconical flaring surface 56 permitting 
the clamp to be reversed in supporting the 
tube end and thereby permit flaring of the 
5 tube end clamped therein by a conventional 
single flare flaring head (not shown). By 
means of the modified clamping structure of 
Figure 7, a further more universally adaptable 
tool is provided for providing selectively 
10 either double flare or single flare tube ends as 
desired. 

WHAT WE CLAIM IS:— 

1. A manually operable flaring tool for 

15 forming a partial double flare in the end of 
a deformable tube by controlled deformation 
thereof, said tool comprising means for 
closely holding the tube so as to present 
an end portion thereof within an oversized 

20 cylindrical recess and coaxially of said recess 
so as to be available for deformation, and 
a flaring head adapted and arranged for being 
forced into said recess against the tube end 
thus presented in a direction axially thereof 

25 for deforming the tube end into said partial 
double flare, the recess having a surface for 
closing the recess at its innermost end around 
a tube held by the holding means which sur- 
face is inclined from the cylindrical wall of 

30 the recess inwardly relative to the tube axis 
and forwardly with respect to the forward 
direction of movement of the flaring head for 
deforming the tube end, and the flaring head 
having a pilot portion projecting axially 

35 therefrom to be closely received in the tube 
end portion, having an annular and generally 
frusto-conical stop surface at the base of 
said pilot projection which stop surface is 
inclined outwardly relative to the tube axis 

40 and rearwardly relative to said forward 
direction and has a width of the order of the 


wall thickness of the tube to be flared, and 
having an annular and generally frusto- 
conical surface extending from the radially 
outermost part of said stop surface and 45 
inclined generally transversely thereto out- 
wardly relative to the tube axis and for- 
wardly with respect to said forward direction, 
the arrangement being such that, in operation, 
as the holding means and the flaring head 50 
are forced together the tube end, supported 
internally by the pilot projection, buckles 
outwardly within an enclosure defined by 
the recess in the holding means and by the 
said inclined surfaces of the flaring head 55 
and whereof the axial extent reduces as the 
holding means and the flaring head are 
forced together until such a time as the tube 
end portion extends along the inclined inner 
end closure surface of the recess and the by 60 
now adjacent flaring surface and terminates 
with its end butted against said stop sur- 
face. 

2. A flaring tool as claimed in claim 1 
wherein said flaring surface and said inner 65 
end closure surface of the recess extend 
substantially perpendicularly to one another. 

3. A flaring tool as claimed in claim 1 or 
2 wherein the tube holding means and the 
flaring head are configured so that the extent 70 
of maximum insertion of the flaring head into 

the recess in the tube holding means is pre- 
determined. 

4. A flaring tool substantially as herein 
described with reference to Figures 1 to 3 75 
of the accompanying drawings. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306 High Holborn, 
London, WC1V 7LE. 
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